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Abstract 
Overseeing a group of people when we're managing a project can be difficult. If professionals have different goals and 
motivations, or differing views on how the project can be completed, we might feel like a parent or a counsellor when we try to 
shape the group into a cohesive whole. The primary purpose of the article is defining game theory as one of the creative 
methods of successful managing of educational projects of different sizes, with respect to economic and management specifics of 
post-crisis Czech Republic. From the examples mentioned in presented paper will be clear, that game theory has its place in 
project management and is for it quite utilizable. Besides, a well-defined communication strategy built on the principles of game 
theory may reduce or eliminate the probability of risk (problem) creation in project management. The practical implication of 
presented paper is the confirmation of Bilton and Cumming’s hypothesis published in (Bilton, Cummins, 2014) stating that using 
game theory helps understand the needs and interests of the involved participants in the educational project and eliminate 
eventual communication risks, hindering the successful completion of the project. 
© 2016 The Authors. Published by Elsevier B.V. 
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1. Introduction 
     Without realising it, we experience many conflicts in our every-day lives. It does not only need to be a married 
couple argument or a political crisis. It can also be very common incidents, like shopping in a local groceries store 
or playing cards, as well as specialised events, like explaining evolution biology or trading on stock markets. All 
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these conflicts are connected by game theory, a mathematic field of expertise which can be used by the participants 
to their benefit.  
     The philosophy behind game theory is that we can use mathematical principles to predict how different people 
interact and what will incentivize them, helping us lead them to the outcome we want. This theory looks at how 
individuals act in their own best interests, how they predict their opponents' choices and how they react to these 
guesses. Game theory is best utilized in project management when we know all the choices each employee can 
make, we can describe exactly what will happen as a result of each choice and we have clearly stipulated payoffs for 
winners. 
The primary purpose of the article is to try to identify such aspects of game theory, which can fill a gap of the 
game theory application in project management, because an idea to analyse game theory as a tool of project 
management is relatively new and relevant, and there is no many research and application works trying to fill this 
gap. 
2. Material and Methods 
          The research question is: “Is it possible to consider the game theory as one of the creative methods of 
successful managing of educational projects of different sizes, with respect to economic and management specifics 
of post-crisis Czech Republic?” 
     To fulfil the high cited purpose and to answer the research question we will use these methods: 
x Critical analysis of literature and information sources. 
x The analysis of available and validated results within the research on features of project managers and their 
competencies, which are available and described in more detail within the annual report of the KEGA project No. 
003/DTI-4/2014 (qualitative analysis by structured interviews and quantitative analysis by questionnaires sent to 
project managers about application of specific approaches and methods to project management and communication 
in projects).  
x Synthesis of the above mentioned findings and facts to confirm the Bilton and Cumming’s hypothesis (2014) that 
the use of game theory makes it possible to understand the needs and interests of the involved persons in a 
better way and to finalize the educational project successfully. 
     From the examples mentioned in presented paper will be clear, that game theory has its place in project 
management and is for it quite utilizable. Besides, a well-defined communication strategy built on the principles of 
game theory may reduce or eliminate the probability of risk (problem) creation in project management. 
     The theoretical contribution of presented paper consists in defining game theory and formulating of a game 
theory application in project management. 
     The practical implication of found results is: 
x confirmation of Bilton and Cumming’s hypothesis published in (Bilton, Cummins, 2014) stating that using game 
theory helps understand the needs and interests of the involved participants in the project and eliminate eventual 
communication risks, hindering the successful completion of the educational project, 
x identifying of game theory aspects applicable in successful managing of communication risks at educational 
projects. 
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3. Results and Discussion 
3.1. The Game Theory  
     The game theory as a mathematical field was founded by Hungarian mathematician John von Neumann, the 
author of the article named On Game Theory (1928), in which he proved basic sentences of matrix games. Together 
with Oskar Morgenstern they published the book of Game Theory and Economic Behavior in 1944 (Hykšová, 
2004).  
     The game theory is one of less known areas of exact mathematics, mingling with humanist sciences, with focus 
on the psychological aspect of the individual. Therefore, it is not only a useful tool in the hands of scientists, but also 
on fields that are more attractive to the lay public. However, it would be wrong to think that game theory is able to 
find a way to win at every conflict. When we are a part of the game and decide on the next steps, we need to take the 
choice of the others into account. However, when we think about our choices, it is necessary to count with that that 
they are thinking the same way. In the moment of coming up with own strategy reflecting the ideas of the other 
“players”, we need to know they are doing the same. And this goes on and on, as stated by Godin (2012). Simply 
said, according to Sawyer (2012), “the content of game theory is analysis of a very wide spectrum of decision 
influencing situations“.  
     Game theory concepts can be applied to almost any discipline where at least some degree of strategy is needed.   
Game theory was first developed to predict situations where one player does better at another's expense. „Today, 
game theory has expanded to treat a wide range of situations and interactions, including human as well as non-
human players (computers, for example). As such, game theory is an excellent tool for project management“ 
(BRIGHTTHUBPM©2012). 
3.2. As it applies to project management 
     Project managers manage the links between related projects, decide on resource priorities and report progress of 
the project to the appropriate people. This authority, responsibility and accountability is an important and 
demanding role. This mostly involves dealing with people; negotiating with them and arriving at a solution that 
keeps the project moving forward. It is in these negotiations that game theory can be an essential tool for project 
management, because game theory is a mathematical method for analyzing calculated circumstances, such as in 
games, where a person’s success is based upon the choices of others. More formally, it is “the study of 
mathematical models of conflict and cooperation between intelligent rational decision-makers.” 
(WIKIPEDIA©2015) 
      To bring it into perspective for a project professional, Game Theory is about establishing and planning our 
project to be a ‘game’ that allows us to maximize gains and minimize losses, but it is based on applying decision 
making not only in terms of our own knowledge and strategies but more importantly also those of others in the 
‘game’ or project in order to ensure success. Applying this concept to every stakeholder in our project will help to 
see things in a radically new way, as it s described in (Toppenberg, 2011). 
While playing the games can teach us much about how players interact in a specific setting, applying those rules and 
observations in real-life examples can be even more rewarding.  For project professionals this can be helpful in 
many ways, says Bloch (2015). 
     There is no many research and application works trying to describe the game theory application in project 
management, especially its application to avoid communication risks at educational projects of different types and 
sizes, with respect to economic and management specifics of post-crisis Czech Republic. Some details we can read 
mostly in internet sources, like (BRIGHTTHUBPM©2012) and (Hatfield, 2015) or (Toppenberg, 2011). For more 
information on Game Theory and to dig deeper into the application of game theory in business, “The Art of 
Strategy” by Avinash Dixit and Barry Nalebuf is an excellent start. Very interesting paper by Gil Junqueira is 
retrived from http://www.projectsmart.co.uk/cutting-edge-project-management-what-game-theory-and-poker-can-
teach-us.php. With the specifics of game theory application in solving the construction projects conflicts deals the 
paper published on the 6th International Strategic Management Conference in 2012 in Spain, that is retrived from 
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http://www.academia.edu/1857937/Application_of_Game_Theory_Approach_in_Solving_the_Construction_Project
_Conflicts.  
     As project managers we thrive on working as parts of cross-functional and diverse teams, undertaking planning 
and management responsibilities towards and stated set of success criteria. While much of what we spend our time 
on is following a prescribed set of tasks, managing our teams through obstacles and removing road-blocks in the 
way, the ultimate success of our efforts is how well we know our teams and our resources at hand.  Robert Burns 
and later John Steinbeck said it best “The best laid schemes o’ mice an’ men / Gang aft agley.” (The best laid 
schemes of mice and men / Go oft awry.).” Project managers have much to learn from such ‘simple’ words; in fact 
the best laid plans have as much to do with the success of a project as do the people who enact those plans. 
4. Conclusion 
     As it turns out there are relatively many ‘game’ types in Game Theory. As we might imagine from our 
knowledge of games like Risk, Stratego, Monopoly and others that most games are a “Zero Sum” game, meaning 
that the loss of one player’s resources is the gain of another players. While Game Theory was rooted in this type of 
game, the idea of cooperative games has since emerged and their relevance to the area of project management is 
particularly appealing. From the game theory site on Wikipedia comes the following narrative of the birth and 
development of the subject: “The subject first addressed zero-sum games, such that one person’s gains exactly 
equal net losses of the other participant(s). Today, however, game theory applies to a wide range of class relations, 
and has developed into an umbrella term for the logical side of science, to include both human and non-humans, 
like computers. Classic uses include a sense of balance in numerous games, where each person has found or 
developed a tactic that cannot successfully better his results, given the other approach.”  
     On a day-to-day basis, project managers need to solve problems to keep projects on track and ensure that all 
those involved are motivated. As mentioned, this often involves negotiation. Here are some things that project 
managers need to think about in any negotiation process: 
x What is the issue you are trying to solve? 
x Who are the players? 
x Which players will have an impact on the success of your decision? 
     To use game theory for project management, draw a list of players keeping the above questions in mind. For each 
player then answer the following questions: 
x Are there any time issues? Who is in a hurry and who can afford to delay? Will players make decisions 
independently or wait for other players make decisions? 
x What players can make a commitment to help you and the project? Prioritize these players. 
x Have you got an angle to negotiate? Mutual gain is possible if players have different preferences, priorities or 
capacities. Where mutual gain is likely, a negotiated outcome is possible. 
x What are the players’ goals? Put yourself in each player’s shoes and assume their goals and actions will be 
rational from their point of view, even though you may not agree. 
     It is helpful to put these questions and players in a simple table to clearly show different choices, or tree diagrams 
that follow steps of an interaction. By looking at the possible outcomes and working backward, project managers 
can choose the strategy most likely to give the best results. 
     Using game theory in the above manner helps you understand how people act and interact – an essential skill 
needed to successfully manage projects and to avoid the communication risks in educational project. 
     The principles of game theory and the games that emerge as a result of the principles are very interesting and can 
help us think of different ways of interacting with the people around us, especially those in professional settings. 
The fact that the principles centers around playing games helps us to tease out the most fundamental actions and 
behaviors in a human being, since playing games is what comes natural to us.  The fact is that we play games every 
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day whether we know it’s a game or not. With this in mind we can explore how we might utilize this information as 
a framework: 
x As negotiation and communication are primary tasks of project managers, let’s root the framework in this, and 
since game theory is as much about own our strategy as well as knowing the strategy of those around us. 
x As we prepare for and approach a situation of negotiation consider the following questions: 
x What does the person stand to gain or lose? Are they under a time constraint? 
x If cooperative, would it be in our best interest to share details prior to the negotiation, and is it to the 
mutual benefit to determine if we will negotiate simultaneous or sequential. 
x What are the mutual and achievable goals for cooperative, and for non-cooperative, what are the goals of 
the person we are negotiating with? 
x Is the person able to make commitments on behalf of only themselves or others? 
x Evaluating the other persons strategies, what are some potential risk areas of our strategy or approach? 
How can they use what they know about us to their advantage? 
     Just we would act as we play a game of poker with our friends, we must now decide how we approach any 
stakeholder on our project, decide for each person as we engage them what their strategy is and what they desire to 
achieve.  
     The game theory application goes through the teamwork as well. As project managers we thrive on working as 
parts of cross-functional and diverse teams, undertaking planning and management responsibilities towards and 
stated set of success criteria. While much of what we spend our time on is following a prescribed set of tasks, 
managing our teams through obstacles and removing road-blocks in the way, the ultimate success of our efforts is 
how well we know our teams and our resources at hand.   
     From the above mentioned examples, it is clear that game theory has its place in project management and is for it 
quite utilizable. Besides, a well-defined communication strategy built on the principles of game theory may reduce 
or eliminate the probability of risk (problem) creation. Here are a few areas that applying the principles and learning 
of game theory can be beneficial: 
x Contract negotiations with vendors. 
x Resource negotiations with stakeholders and resource managers. 
x Task Assignments. 
x Team management. 
     As project management continues to grow around the world and become increasingly commoditised, more 
specialisation will be necessary in order to secure the best opportunities. One of these areas of specialisation that 
will have increased demand in the future, I believe, is risk management. 
     World-class competition, lower costs and increased demands for scarce resources are pushing companies to 
operate in that frontier - the fine line between chaos and efficient use of tools, people and materials. The future 
operating style of in demand project managers will fall somewhere between a conservative money manager and a 
poker player. 
     Poker players have to constantly make good decisions with incomplete information, the goal being to maximise 
returns while minimising risks. They use the power of observation and deduction to make reasonable assumptions 
about their competitors, use calibrated estimates to calculate odds of winning and then choose the best course of 
action - all while keeping their own emotions in check. They are always prepared to change strategies, using a 
combination of both social skills and technical fundamentals. In this dynamic, ever changing environment, a poker 
player knows it is futile to think in terms of exact numbers, in a domain that belongs to probabilities. 
     Project managers who desire to be seen as the best in their field will be required to employ these same tactics. 
     The link between strategy games and the business world is not new. Innumerous articles and books are available 
detailing how one can learn concepts of game theory and how they apply to business situations and even life in 
general. As the project manager moves from the deterministic domain to the probabilistic one, he will have to 
consider the risks associated with every given decision. 
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     So what can world-class poker players teach managers? 
x How to measure and acquire information: Risk (uncertainty) exists because we have incomplete information. 
If we could somehow acquire more information or make the existing information more reliable, we would be 
able to reduce uncertainty. In the real world, we acquire more information through measurement. Thus 
measurement is and will continue to be a key tool that can be used to mitigate risks. Managers who can make use 
of well-placed measurements will have the leading-edge against the competition. 
x Measuring risk: When risks are involved, there has to be a way to measure them. Most companies only go to 
the extent of saying a given risk is "low", "high" or "medium". However, this connotation is disconnected from 
any meaning. Wherever real business is done, measuring risk has to go deeper and forgo unrealistic precise 
values and use ranges. With ranges, managers do not need to assume what they don't know - they might not 
know exactly when a given task will be complete, but they might have a high-degree of confidence that it will 
take more than 4 days, but less than 15 days. Ranges are better representatives of uncertainty. Monte-Carlo 
simulation is one of the tools that uses ranges to analyse and measure risk. 
x Calibrated estimates: A good project starts with a good estimate. No matter how well you execute your projects 
- if your estimate is wrong you are in for a rough ride. With calibrated estimates, you don't really have to assume 
anything you don't know. What does a calibrated estimate look like? You estimate a Confidence Interval (CI) 
and a range of values. You may not know exactly how much a product costs, but you might be 90% sure (CI) 
that the product in question costs between $2000 and $7000. In this case, your CI is 90$ and the range is 2000-
7000. With a little practice, you might be able to estimate anything from the percentage of sun radiation that 
strikes the earth to the number of piano tuners in Chicago. 
x Calculating the value of information: When we are faced with a binary decision that has a risk involved, we 
know we might choose the wrong alternative. And if the wrong alternative has a price tag associated with it, we 
might want to conduct measurements (obtain more information) before making a decision. The information 
itself, therefore, has monetary value. If we knew what this monetary value was, we would probably choose to 
spend more time to reduce uncertainty in the decision, or at least think twice before stating that a given 
measurement would be too expensive to conduct. 
x Choosing alternatives with positive expected returns: Every poker player knows that he should enter hands 
where pot odds (rewards) are larger than odds of making the hand (risk). If he does this consistently, he will have 
positive returns in the long-run. We can all benefit from this little advice. By stacking the odds in our favour, we 
increase our chance for success. On the other hand, if we choose alternatives where the risks are greater than the 
rewards, we have negative expected returns, and we will not stay in business for long. 
x The 80/20 rule: Most of us are familiar with the 80/20 rule. However, we do not totally appreciate what far 
reaching applications it has. 80% of revenue comes from 20% of customers, 20% of problems causing 80% of 
lost productivity, 80% of losses coming from 20% of risks, 80% of consequences coming from 20% of the 
decisions, 80% of value coming from 20% of tasks, 20% of the customers generating 80% of the complaints, 
20% of employees performing 80% of the work, and the list goes on and on. Learn how to understand and 
appreciate this simple rule and you will start paying attention to what is really important. 
x The rule of 5: The rule of 5 is about sampling. As explained above, one way to reduce uncertainty is to collect 
more information. We can learn a good deal of the entire subject of study (population) by analysing only a 
fraction of it. You don't have to be a Statistics wizard to know how to take a sample to learn more about a 
population. In fact, if you have to remember a statistic law that you can use in your everyday work, learn the 
Rule of 5 - Randomly sample 5 subjects from a population you want to learn something from. There is a 93.8% 
chance that the median of the population is between the smallest and the largest values in the sample. Want to 
have an estimate of employee commute time to work? Randomly select 5 employees to ask this question and you 
will learn a whole lot more than you did, for almost no effort at all. 
x Building a toolbox: The problem today is not so much a lack of information, but how to organise and find 
relevant information in an easy and timely manner. A serious Poker player will tell you that he has spent a 
considerable time creating, growing and fine-tuning his toolbox. A toolbox is an easily accessible knowledge 
system containing information that can be used at the drop of a hat. Concepts, rules of thumb, formulas and 
contacts could all be included in a toolbox system. In a dynamic, competitive environment, you will have to be 
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able to make complex decisions using back-of-the-envelope type analysis. This can only be accomplished if your 
knowledge system is up-to-date and at your finger-tips. 
x Mitigate risks with buffers: The player with the most chips on the table is called "The Table Captain". This is 
because the amount of chips a player owns can be a distinct advantage (or disadvantage). Other players know 
that the Table Captain can wipe out half of the players on the table if he so chooses. Poker is a game of high-
variance, which means that there is a lot of uncertainty involved. One way to deal with such uncertainty is to use 
buffers - a reservoir of whatever we wish to maintain at a certain level. Do you have risks associated with the 
delivery of a certain raw material? Find more suppliers able to deliver and you are increasing your buffers and 
mitigating your risks. Toyota is a classic example of implementing an inventory system free of buffers, by using 
what is called "Just-in-Time" manufacturing processes. Unfortunately, such a system leaves little room to deal 
with variances and uncertainty. And we all know where Toyota's quality ratings stand now. 
x Social skills: Last but not least, an important, but often underrated skill is the ability to read people's emotions, 
intentions and desires. No amount of technical skills can replace these abilities. A Poker player that cannot read 
other player's "tells" will not rise to the top. This is also true with a manager who does not correctly evaluate his 
team's emotional state and reads past superficial intentions. Best of all, social skills, including Emotional 
Intelligence, is a learned ability that can be honed and expanded. 
x Getting full participation from employees can be difficult, especially if they don't see the project as being as 
important as you do. They may miss a day of work here or there, show up late or become so obsessed with not 
making any mistakes that they'd rather miss a deadline than turn in an assignment with errors. By understanding 
game theory and incentives, a manager can counteract this. For example, having random meetings or 
spontaneous reviews might not be enough incentive to stay on task, especially if you have any employee who 
likes to bend the rules or whose fear of making a mistake is especially great. Instead, make the consequence for 
missing a deadline greater than for making a mistake. Let employees know that they'll suffer worse 
consequences if they skip a meeting, such as losing a bonus, than if they show up with an assignment that isn't 
perfect. 
The research question was answered. The Bilton and Cumming’s hypothesis was confirmed. 
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